The site of action of lithium ions in morphogenesis of Lymnaea stagnalis analyzed by secondary ion mass spectroscopy.
Exogastrulation as a disturbance of development in eggs of Lymnaea stagnalis is caused by the action of LiCl at the second cleavage stage and not at the first or third. The percentage of exogastrulae formed is strongly concentration dependent. To determine the site of action of lithium ions, the cellular contents of Li, C, Na, Mg, P, K, and Ca were analyzed by secondary ion mass spectroscopy (SIMS). The mean elemental concentrations of Na, Mg, K, and Ca are close to those found earlier by electron probe microanalysis and atomic absorption spectroscopy. Lymnaea eggs at the first, second, and third cleavage stage were treated with LiCl in a series of concentrations ranging from 50 to 0.1 mM. In all cases the cells contained a few mM lithium after treatment. After treatment at the insensitive first cleavage stage the lithium content is carried over by the cells through the sensitive second cleavage to the insensitive third cleavage stage. These data allow the conclusion that it is the external lithium concentration which is responsible for the specific effect. This presents direct analytical evidence that the primary action of lithium ions is located at the cell membrane.